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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform more precise 
vehicle control in consideration of a road kind, road with, 
a turning angle in a curve, etc., in addition to a road 
shape by correcting extracted curvature information by 
using predetermined road attributes as correction 
information. 

SOLUTION: A correction information extracting means 
consists of a data storage part 12 and a navigation 
process part 1 1 and extracts specific information as the 
correction information for correcting curvature 
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information. When the correction information is extracted, the navigation process part 11 as a 
correcting means judges whether the correction information corresponds to an intersection or 
not, a ramp way or not, and a road kind for a high- and intermediate-speed travel before 
accumulating the angle of the intersection and does not include the angle of intersection of a 
link in the accumulation of intersection angles when it corresponds to them. Consequently, the 
curvature information corrected by the correcting means is obtained. A control means 
performs control for changing the control pattern of a speed variation ratio according to the 
accumulation of the angles of intersections as the found curvature information. 
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* NOTICES * 

JPO and INPIT axe not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A traffic information storage means by which the traffic information was memorized, and a 
curvature information extract means to extract the curvature information on a route from said traffic 
information storage means, A fix-infonnation-tcxt extract means to extract from said traffic information 
storage means by making into fix information text the route attribute defined beforehand, and when said 
fix information text is extracted The car control unit characterized by having a curvature information 
correction means to correct the extracted curvature information, and the control means which controls a 
car according to said curvature information. 

[Claim 2] Said curvature information extract means is a car control unit according to claim 1 which has 
a curvature information judging means to compute whenever [ in a specifying point / seconds-of-arc ), 
and to judge curvature information based on accumulation of whenever [ seconds-of-arc ] from the LAT 
information about the specifying point memorized by said traffic information storage means, and LONG 
information. 

[Claim 3] Furthermore, it is the car control unit according to claim 1 or 2 with which it has a self-vehicle 
location detection means to detect a self-vehicle location, and a predetermined section setting-out means 
to set up the predetermined section based on a self-vehicle location, and said curvature information 
extract means extracts the curvature information on said predetermined section. 
[Claim 4] Said predetermined section setting-out means is a car control unit according to claim 3 
characterized by setting up the distance of the predetermined section corresponding to the turning 
include angle of a curve. 

[Claim 5] Said fix information text is a car control unit according to claim 1 to 4 characterized by what 
is memorized by said traffic information storage means as information about a specific location. 
[Claim 6] Said fix information text is a car control unit according to claim 5 which is a crossing, the 
width of street, the die length of a straight-line way, the class of route, or the turning include angle of a 
curve. 

[Claim 7] Said control means is a car control unit according to claim 1 to 6 which is the gear change 
control means which controls the change gear ratio of an automatic transmission. 
[Claim 8] Said gear change control means is a car control unit including a change-gear-ratio regulation 
means to regulate the upper limit or minimum of a change gear ratio according to the extracted curvature 
information or the corrected curvature information according to claim 7. 

[Claim 9] The car control unit [ equipped with a calculation means to compute curvature information 
based on the information about a specifying point, a storage means to memorize a route attribute 
corresponding to a specifying point, and a correction means to compute curvature information by 
excepting the information about the specifying point when said route attribute is the reason defined 
beforehand ] according to claim 2 to 8. 

[Claim 10] The record medium which extracted the curvature information on the section ahead of a car 
according to the memorized traffic information and the detected present location, and memorized the 
program of the car control unit according to claim 1 to 9 which the extracted curvature information 
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judges whether it is proper to car control, and sets up the controlled variable in the run Slate of a car 
based on proper curvature information and in which computer read is possible. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2:**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts a car control unit and relates to the control unit which 

controls each part of a car based on the traffic information carried beforehand in detail. 

[0002] 

[Description of the Prior Art] In recent years, an operator is told about the traffic information of the 
circumference of the present location of a car, and the navigation system equipment which carries out 
induction advice of the transit path to the destination of a car is carried in the car. This equipment 
electronizes and stores map information, such as a route, further, detects the current position of a car 
based on the output signal of a GPS sensor, a gyroscope sensor, a speed sensor, a bearing sensor, etc., 
and performs path advice to the destination. Based on the traffic information stored in the above- 
mentioned navigation system equipment, and the information about the self-vehicle location pinpointed 
with navigation system equipment, a transit environment is specified and there are some which perform 
various car control according to this transit environment as conventionally indicated by JP,6-324138,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the traffic information stored in navigation system 
equipment is the information originally constituted in order to show an operator to a transit path, and is 
not a traffic information created for transit control of a car. That is, although it is useful to use the data 
of the route configuration stored in navigation system equipment for car control, if it uses as it is, it may 
be inconvenient on actual, 

[0004] Moreover, when performing car control corresponding to a route configuration, whether it carries 
out for the route configuration of what kind of part of a route poses a problem. For example, in order for 
a slowdown and acceleration to judge that it is the winding route (crookedness way) repeated frequently, 
in this point and the transit proposed route penetration is expected to be, the curvature of this proposed 
route serves as a decision element However, even if it is the location of the same curvature, the case 
where the curve at which the route configuration has turned is passed differs in change of the vehicle 
speed, and a transit rate from the case where a crossing is turned to the right or turned left. For this 
reason, in order to depend according to a route configuration and to perform precise car control, it is 
necessary to take into consideration not only a route configuration but route classification etc. 
[0005] Furthermore, even when judging the configuration of a curve, sufficient car control may not be 
able to be performed in having taken only the curvature of a curve into consideration. That is, the 
configurations of a curve differ greatly by how about the curvature of a curve, it is important of which 
part of a curve curvature is made an issue of, and the turning include angle (the angle which the inlet 
port of a curve and an outlet make, angle which the tangent in the entry of a curve and the tangent in an 
outlet will make if it puts in another way) of the curve consists of curves which have the same radius R 
(curvature). For example, if the turning include angle of a curve becomes tight in the direction of an 
acute angle, it will become a hairpin curve, and if a turning include angle is shallow, it will become an 
obtuse angle curve. 
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[0006] In performing car control corresponding to a route configuration, the effects from which the 
control to this hairpin curve and the control to an obtuse angle-like curve differ (the degree which the 
direction of a hairpin curve slows down is high) and which cany out and it has on an operator also 
differ. Thus, in order to perform more precise car control according to a route configuration, it is 
necessary to judge with a radius of [ R ] a curve (curvature), but to also take the turning include angle of 
a curve into consideration, 

[0007] Then, in addition to the route configuration, this invention aims to let route classification, the 
width of road, the turning include angle of a curve, etc. offer the car control unit which can perform 
more precise car control by taking other traffic informations into consideration, and the record medium 
which recorded the program, when performing car control based on the traffic information which 
originally is not constituted for car control 
[0008] 

[Means for Solving the Problem] Such an object is attained by the following this inventions. 
(1 ) A traffic information storage means by which the traffic information was memorized, and a 
curvature information extract means to extract the curvature information on a route from said traffic 
information storage means, A fix-information-text extract means to extract from said traffic information 
storage means by making into fix information text the route attribute defined beforehand, and when said 
fix information text is extracted The car control unit characterized by having a curvature information 
correction means to correct the extracted curvature information, and the control means which controls a 
car according to said curvature information. 

[0009] (2) Said curvature information extract means is a car control unit given in the above (1) which 
has a curvature information judging means to compute whenever [ in a specifying point / seconds-of- 
arc ], and to judge curvature information based on accumulation of whenever [ seconds-of-arc ] from the 
LAT information about the specifying point memorized by said traffic information storage means, and 
LONG information. 

[0010] (3) It is a car control unit the above (1) from which it furthermore has a self-vehicle location 
detection means to detect a self-vehicle location, and a predetermined section setting-out means to set up 
the predetermined section based on a self-vehicle location, and said curvature information extract means 
extracts the curvature information on said predetermined section, or given in (2). 
[001 1] (4) Said predetermined section setting-out means is a car control unit given in the above (3) 
characterized by setting up the distance of the predetermined section corresponding to the turning 
include angle of a curve. 

[0012] (5) Said fix information text is a car control unit the above (1) characterized by what is 
memorized by said traffic information storage means as information about a specific location thru/or 
given in either of (4). 

[001 3] (6) Said fix information text is a car control unit given in the above (5) which is a crossing, the 
width of street, the die length of a straight-line way, the class of route, or the turning include angle of a 
curve. 

[0014] (7) Said control means is a car control unit the above (1) which is the gear change control means 
which controls the change gear ratio of an automatic transmission thru/or given in either of (6). 
[0015] (8) Said gear change control means is a car control unit given in the above (7) including a 
change-gear-ratio regulation means to regulate the upper limit or minimum of a change gear ratio 
according to the extracted curvature information or the corrected curvature information. 
[0016] (9) The above (2) equipped with a calculation means compute curvature information based on the 
information about a specifying point, a storage means memorize a route attribute corresponding to a 
specifying point, and a correction means compute curvature information by excepting the information 
about the specifying point when said route attribute is the reason defined beforehand thru/or a car 
control unit given in either of (8). 

[001 7] (10) The record medium which extracted the curvature information on the section ahead of a car 
according to the memorized traffic information and the detected present location, and memorized the 
program of a car control unit the above (1) which the extracted curvature information judges whether it 
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is proper to car control, and sets up the controlled variable in the run state of a car based on proper 
curvature information thru/or given in either of (9) and in which computer read is possible. 
[0018] 

[Embodiment of the Invention] Hereafter, based on an accompanying drawing, it explains in full detail 
about one of the suitable operation gestalten of this invention. Drawing 1 is the block diagram showing 
the configuration of the suitable operation gestalt of this invention which controls the gear ratio of an 
automatic gear. 

[0019] The car control device 1 of this operation gestalt is equipped with navigation system equipment 
10, an automatic gear, AT mode selection section 20, and the car condition detecting element 30. 
Navigation system equipment 10 has the navigation processing section 1 1, the data storage section 12 
which is a traffic information storage means, the current position detecting element 13, the 
communications department 15, the input section 16, a display 1 7, and the voice output section 19. 
[0020] Based on the inputted information, the navigation processing section 1 1 performed various data 
processing, such as navigation processing, and is equipped with the central control unit (henceforth 
"CPU") 1 1 1 which outputs the result. As for this CPU1 1 1 , ROM1 1 2 and RAMI 1 3 are connected 
through bus lines, such as a data bus. ROM1 12 is a read only memory in which the various programs for 
making retrieval of the path to the destination, the transit advice in a path, the decision of the specific 
section, etc. are stored. RAMI 13 is the random access memory as a working memory in case CPU1 1 1 
performs various data processing. The above ROM 1 12 is the record medium which recorded the 
program of the car control unit of this invention of operation, and may use other record media, such as 
not only a read only memory but read/write memory. Specifically, magnetic-recording media, such as 
DVD and MO besides CD-ROM, an optical disk, a magnetic tape, an IC card, and an optical card, a 
magneto-optic-recording medium, and an optical recording medium are mentioned. 
[0021] Car control can be changed into the desired content, without changing data and equipment using 
the data carried in navigation system equipment 10 such by exchanging record media suitably, a its 
present location detecting element, etc. In the record medium of the car control device of this invention, 
the program which performs control shown in the flow chart shown in drawing 3 thru/or drawing 5 
mentioned later is recorded. 

[0022] The data storage section 12 is equipped with other data files in which the information on every 
various areas, such as a hotel of a map data file, a crossing data file, a node data file, a route data file, a 
photograph data file, and an every place region, a gas station, and tourist resort advice, was stored. 
While performing path planning, the path for which it searched is met, display a map, take out a 
crossing, the characteristic photograph in a path, and coma drawing to each [ these ] file, the travelling 
direction in the remaining distance by the crossing and the next crossing is displayed on it, or the various 
data for outputting the advice information on other from a display 17 or the voice output section 19 are 
stored in it 

[0023] each file in which each of crossing data , the node data ( data constellation show by the absolute 
positional information which displayed the location of a node as show in drawing 2 using the LAT and 
LONG ) which be the set of the point where a route configuration be show , and route data be stored be 
use for the path planning and the path advice in the usual navigation among the information memorize 
by these files . As route data, traffic informations, such as the point where the number of lanes of the 
width of face of a route, inclination, the condition of a road surface, the radius of curvature of a curve, a 
crossing, a T junction, and a route and the number of lanes decrease, the inlet port of a curve, a highway 
crossing, a highway gate ramp, a tollgate of a highway, a point of the width of road of a route that 
becomes narrow, a down slope, a climb way, and route classification (a highway, Metropolitan 
Expressway, a driveway, ordinary road), be stored The above-mentioned route data are stored along 
with the link which connects a node and an adjoining node, respectively. 

[0024] As for each file, various storage (storage), such as DVD, MO, CD-ROM, an optical disk, a 
magnetic tape, an IC card, and an optical card, is used. In addition, although each file has the large, for 
example, desirable activity of CD-ROM, you may make it an IC card used for the data according to an 
individual like other data files, and the data for every area. 



http://www4 .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/1 5/2007 



03/15/2007 THU 17:44 [TX/RX NO G601] @181 



03/15/2007 19:12 FAX 703 683 1080 BACON & THOMAS 

JP,11-149316,A [DETAILED DESCRIPTION] 



@ 182/135 

Page 4 of 16 



[0025] Moreover, the current position detecting element 13 is equipped with the GPS receiver 131, the 
earth magnetism sensor 1 32, the distance robot 1 33, the steering sensor 1 34, the beacon sensor 135, and 
the gyroscope sensor 136. The GPS receiver 131 is equipment which receives the electric wave emitted 
from a population satellite, and measures the location of a self-vehicle. The earth magnetism sensor 132 
asks for bearing earth magnetism was detected and it has turned [ bearing ] to the self- vehicle. That to 
which a distance robot 133 detects and carries out counting of the rotational frequency of a wheel, the 
thing which detects acceleration and integrates with it twice, other metering devices, etc. are used. 
Although the optical revolution sensor attached in the revolution section of a handle, rotational 
resistance volume, etc. are used, the angle sensor attached in the wheel section may be used for the 
steering sensor 134. The beacon sensor 135 receives the positional information from the beacon 
arranged in the road. The gyroscope sensor 136 consists of gas rate gyroes, oscillating gyroscopes, etc. 
which detect the angular rate of rotation of a car, integrate with the angular velocity, and ask for bearing 
of a car. 

[0026] Although location measurement is independently possible for the GPS receiver 131 and the 
beacon sensor 135 of the current position detecting element 13 respectively The combination of the 
distance which is detected by the distance robot 1 33 in the case of others, and bearing detected from the 
earth magnetism sensor 132 and the gyroscope sensor 136, Or the combination of the distance detected 
by the distance robot 133 and the rudder angle detected by the steering sensor 134 detects the absolute 
location (present location of a self-vehicle) of a self-vehicle. 

[0027] The communications department 15 receives various data, such as traffic informations, such as 
delay which transmitted and received various data between FM sending set, the telephone line, etc., for 
example, received from the information centre etc., and traffic accident information. The input section 
16 is constituted so that correction of the current position at the time of transit initiation and the 
destination may be inputted. As an example of a configuration of the input section 16, it is arranged on 
the screen of the display which constitutes a display 17, and the touch panel which inputs information, 
other keyboards, a mouse, a bar code reader, light ** N, the remote control equipment for remote 
operation, etc. are mentioned by touching the key and menu which were displayed on the screen. 
[0028] Various displays, such as a display of the path to the advice point set up according to the display 
of actuation advice, an actuation menu, and an actuation key and the demand of a user and a map in 
alignment with the path it runs, are performed in a display 17. As a display 17, a CRT display, a liquid 
crystal display, a plasma display, the hologram equipment that projects a hologram on a windshield can 
be used. 

[0029] The voice input section 18 is constituted by the microphone etc. and required information is 
inputted by voice. The voice output section 19 is equipped with a voice synthesizer and a loudspeaker, 
and outputs the advice information on the voice compounded with a voice synthesizer. In addition, the 
various advice information other than the voice compounded with the voice synthesizer is recorded on 
the tape, and you may make it output this from a loudspeaker, and the composite tone of a voice 
synthesizer and the voice of a tape may be combined. 

[0030] The navigation system equipment constituted as mentioned above tells an operator about the 
traffic information of the circumference of the present location of a car, and guides the transit path to the 
destination of a car. That is, if the destination is inputted from the input section 1 6, the navigation 
processing section 1 1 will guide an operator to the destination with the transit path displayed on this 
display 1 7, and the voice outputted from the voice output section 1 9 while choosing the transit path from 
the traffic information read from the data storage section 12 to the destination based on the self-vehicle 
location detected by the current position detecting element 1 3 and outputting this path to a display 1 7. 
Moreover, when the destination is not inputted, the surrounding traffic information of a self-vehicle 
location is outputted to a display 1 7. 

[0031] In the above navigation system equipments 10, the current position detection means concerning 
this invention is constituted by the current position detecting element 13, the traffic information storage 
means concerning this invention consists of the data storage sections 12, and the curvature information 
extract means concerning this invention is constituted by the data storage section 1 2 and the navigation 
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processing section 11. 

[0032] In navigation system equipment 10, a schedule transit path is the path set up, when the transit 
path of a car is already set up, and when not set up, it can consider as the path it is expected to be to pass 
when it goes straight on, for example. 

[0033] With this operation gestalt, the change gear ratio (the gear ratio of an owner stage change gear 
and the change gear ratio of a nonstep variable speed gear are included) of a car is made into the 
controlled system as an example of car control. And the winding route where possibility that a 
slowdown and acceleration will be frequently repeated during transit of a route is high is detected, and 
change-gear-ratio control according to the continuous curvature and the die length of a curve is 
performed. 

[0034] The specifying point in this operation gestalt is a node. Based on LAT information and LONG 
information, as for this node, the location is pinpointed absolutely. The navigation processing section 1 1 
which is the traffic information extract means of this operation gestalt The predetermined section 
beforehand appointed from the detected current position so that it might be shown in drawing 2 and 
might be (section front: for example) The coordinate (xn, yn) of the node Nn located ahead [ 1 000m ] is 
detected, and thetan (change include angle in a specifying point) is computed for every node whenever 
[ crossed-axes-angle / of the link which connects node Nn+1 (xn+1, yn+1) which adjoins this, and Nn-1 
(xn-1, yn-1) ]. As curvature information which is the information about the curvature of a route, the 
accumulated of thetan is calculated whenever [ this crossed-axes-angle ], As this curvature information, 
these averages etc. are mentioned to the curvature of each node location besides the accumulated of 
thetan, radius of curvatures, and these accumulation lists whenever [ crossed-axes-angle ]. A curvature 
information judging means as well as the predetermined section setting-out means concerning this 
invention consists of the navigation processing sections 1 1 . 

[0035] Moreover, a predetermined section setting-out means can change the distance of the 
predetermined section according to the contents, such as the vehicle speed, a type of a car, and car 
control. For example, in order to judge it as a winding way, in judging the route configuration of the 
comparatively long-distance whole fixed section, it sets up 1 000m- This distance (1000m) set up can be 
changed Moreover, in order to judge the configuration of the whole curve, in judging the swing speed 
of the curve, it sets up short with 100m. This distance (100m) set up can also be changed. 
[0036] The fix-information-text extract means consists of the data storage section 12 and the navigation 
processing section 11, and extracts the following specific information as fix information text for 
correcting curvature information. 

[0037] ** Even if it is the route configuration which the classification curve of a highway follows, since 
the route in which high medium-speed transit is possible needs to repeat neither acceleration nor a 
slowdown, it does not need to perform especially change-gear-ratio control like a highway. For this 
reason, such a route is extracted as fix infonnation text 

[0038] ** Since the route is designed so that the ramp of the ramp highway of a highway may increase- 
slow down the vehicle speed gradually and it is not necessary to produce a sharp change of the vehicle 
speed and to include in a controlled system, it is extracted as fix information text 
[0039] ** Since unlike the case where the method and car condition of change of the vehicle speed pass 
through a winding route in passing through a crossing infonnation crossing it is not necessary to 
consider as a controlled system for a certain reason also when stopping by signal further, it is extracted 
as fix information text. 

[0040] ** the narrow route of the width of road — by such route, it is rare to run at high speed, and 
running at a low speed is common, and there is not much change of the vehicle speed. Therefore, since it 
is also rare to repeat sudden acceleration and a sudden slowdown and you may except from a controlled 
system, it is treated as fix infonnation text 

[0041] ** eye straight-line ****** — laws — if curvature information is acquired from the **** section, 
since it will become difficult to grasp the local route configuration within the section, even if it includes 
the straight-line route in the part, as the whole, it may be judged as a winding route However, by the 
straight-line route, since it is rare to repeat the acceleration and the slowdown based on change of a route 



http://www4.ipdtncipi.go.jp/cgi-bin/tran web cgi ejje 3/15/2007 



03/15/2007 THU 17:44 [TX/RX NO 6601 ] 0183 



03/15/2007 19:12 FAX 703 683 1080 BACON & THOMAS 

JP,11-149316,A [DETAILED DESCRIPTION] 



Q 184/195 

Page 6 of 16 



configuration, and to perform them, also in such a case, you may except from a controlled system, and it 
is treated as fix information text 

[0042) thus, the class of route whether it is the route in which high medium-speed transit is possible (- 
concrete — highway ••****-a ramp — ) — whether it is a crossing [ whether it has the distance which is 
extent to which a straight-line route does not need to repeat / whether the width of road is narrower than 
the value defined beforehand and / acceleration and a slowdown, and ] When these data are within the 
section which is memorized by the ** data storage section 12 or the navigation processing section 1 1 , 
and should extract curvature information, a fbc-infonnation-text extract means extracts as fix 
information text. Moreover, the information (fix information text) about the above-mentioned ** which 
is a specific location - ** is memorized by the data storage section 12 as a non-numerical storage means 
as a route attribute containing the non-numeric data which is the reason defined beforehand. The 
navigation processing section 1 1 corrects the numeric value corresponding to the configuration of a 
route according to the reason memorized by said non-numerical storage means. 
[0043] The navigation processing section 1 1 as such a correction means does not include thetan in 
accumulation of whenever [ crossed-axes-angle ] whenever [ crossed-axes-angle / of a link ], when fix 
information text judges whether it is the route classification in which high-speed medium-speed transit 
is possible whether it is a ramp for whether it is a crossing and corresponds to these, before 
accumulating thetan whenever [ crossed-axes-angle ], when the above fix information text is extracted. 
Thereby, the curvature information corrected by the correction means is acquired. 
[0044] A control means changes the control pattern of a change gear ratio based on accumulation of 
thetan whenever [ as curvature information searched for / crossed-axes-angle ]. Since it is predicted that 
acceleration and a slowdown of the vehicle speed are performed frequently when it is the gear change 
control means of the automatic gear which a control means mentions later, and accumulated is large, 
control which changes a gear change map into a power mode can be performed. Moreover, not only 
modification of a gear change map but control which regulates modification of a gear ratio for a 
controlled variable as a upper limit (the range of the change gear ratio which can be changed) of a gear 
ratio may be performed. For example, when accumulated is large, the upper limit of a gear ratio is set as 
the 2nd speed, it is set as the 4th speed which is the purport which does not regulate an upper limit when 
accumulated is small, and in being a value in the meantime, it sets it as the 3rd speed. The above control 
can also be performed also in consideration of the inclination of a route. 

[0045] AT mode selection section 20 is a control unit which chooses a shift position and gear change 
mode. The car condition detecting element 30 is equipped with the brake sensor 32, the accelerator 
opening sensor 33, and the winker sensor 34 as the speed sensor 3 1 which is a vehicle speed detection 
means, and a slowdown actuation detection means, and has the throttle opening sensor 35 further, a 
****** [ that, as for the speed sensor 31, the brake was stepped on in the vehicle speed V, as for the 
brake sensor 32 ] (ON/OFF) - in the accelerator sensor 33, the blinker sensor 34 detects ON/OFF of a 
blinker switch, and a throttle sensor detects the throttle opening theta for the accelerator opening alpha, 
respectively. 

[0046] And the detected slowdown actuation is supplied to A/T ECU40 as the ON/OFF signal of a 
brake, an accelerator opening signal, and an ON/OFF signal of a blinker, respectively. Moreover, the 
vehicle speed V detected with the speed sensor 31 is supplied to the navigation processing section 1 1 
and A/T ECU40, respectively, and the throttle opening theta detected by the throttle sensor is supplied to 
A/T ECU40. 

[0047] Slowdown actuation of an operator is detectable with ON signal of a brake. Moreover, slowdown 
actuation of an operator is detectable with change of the accelerator opening alpha. That is, by the case 
where an accelerator opening is close to zero, when an accelerator opening decreases above 
predetermined rate of change (rate in which the amount of treading in decreased to the amount which 
has broken in the accelerator pedal), it can detect as slowdown actuation of an operator. That is, since it 
shall have the intention of a slowdown clearly, actuation of returning from the condition of having 
broken in the accelerator pedal is detectable as slowdown actuation. 

[0048] The variation (decrement) of the accelerator opening alpha, a change rate (reduction rate), change 
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acceleration (reduction acceleration), etc- may perform this detection. Slowdown actuation is also 
detectable combining these parameters and conditions after change of the accelerator opening alpha. For 
example, since it may be made to run a car from habit even if it is the case of alpha**0t when there is 
reduction of an accelerator opening and it is set to alpha* *0, it can detect as slowdown actuation. 
[0049] Moreover, since there is also actuation performed for accumulating stop acceleration even if 
there is reduction of the accelerator opening alpha, when the variation (decrement) of the accelerator 
opening alpha, a change rate (reduction rate), change acceleration (reduction acceleration), etc. are 
beyond predetermined values, it can also cany out as the configuration detected considering this as 
initiation of slowdown actuation or slowdown actuation as that to which the operator has the intention of 
reduction in the vehicle speed. 

[0050] Furthermore, with ON signal of a blinker, an operator's volition of a slowdown can be predicted 
and it can also detect as slowdown actuation. Detection of the slowdown actuation based on this blinker- 
on actuation may be further judged combining the vehicle speed at the time of Blinker ON. For example, 
if it does not slow down to the rate in which the penetration to a crossing etc. is possible, since it can be 
predicted as that to which slowdown actuation is performed for the penetration to a crossing etc., when 
you detect as slowdown actuation and you have already slowed down enough at the time of Blinker ON, 
also suppose that it does not detect as slowdown actuation. 

[005 1] Moreover, when any one actuation of the ON actuation of reduction of an accelerator opening, 
treading in of a brake, and a blinker is detected, it can also consider as the configuration detected as 
slowdown actuation. In this case, slowdown actuation is certainly detectable, moreover — as the 
configuration detected as slowdown actuation when two or more of reduction of an accelerator opening, 
treading in of a brake, and ON actuation of a blinker are detected — also carrying out — it is good. In this 
case, extent of the slowdown which an operator means can be checked more clearly. For example, it can 
be judged as what has larger extent of the slowdown which an operator means [ the case where turned 
off the accelerator (a rapid reduction of an accelerator opening should do), and it gets into a brake ] than 
the case where it slows down only by reduction of an accelerator opening. 

[0052] The slowdown actuation detection means explained above is good also as a configuration which 
detects initiation of slowdown actuation. For example, it is detectable as initiation of slowdown 
actuation of ON of that the switch to the OFF from ON of an accelerator pedal and an accelerator pedal 
are returned the rate more than predetermined, and a brake pedal etc. For example, it is the case where 
the accelerator opening alpha is beyond a predetermined value, and when set to alpha= 0, or only when 
an accelerator is able to be returned the rate beyond a predetennined value, it can consider as the 
configuration detected as initiation of slowdown actuation. It can consider as the configuration which 
does not detect actuation of returning an accelerator pedal for such a configuration, then the object 
which controls acceleration, for example or stops accelerating, as slowdown actuation. 
[0053] The automatic gear of this operation gestalt is an owner stage change gear, and is equipped with 
the device section (it is called A/T among drawing) 41 which consists of a hydraulic circuit which is 
engaged, releases each component of the gear train which made the planetary gear the subject, and the 
gear train, and forms a gear ratio, and A/T ECU (electric control circuit section)40 which is the gear 
change control means which controls this device section 41. Navigation system equipment 10 and A/T 
ECU40 are mutually connected by the communication wire, and a communication link is performed 
suitably. 

[0054] The speed sensor 31 and the throttle opening sensor 35 are connected, and, as for A/T ECU40, a 
throttle opening signal is inputted for a vehicle speed signal from the throttle opening sensor 35 from a 
speed sensor 31. Furthermore, from the shift position sensor which was attached in the device section 41 
and which is not illustrated, the shift position signal corresponding to the shift position chosen in AT 
mode selection section 20 is inputted. 

[0055] On the other hand, a driving signal is outputted from A/T ECU40 to the actuator in the hydraulic 
circuit of the device section 41 (oil pressure solenoid), the above-mentioned actuator operates based on 
this driving signal, and formation of a gear ratio etc. is performed. A/T ECU40 is controlled by the 
control program which came to EEPROM42 and was memorized again, for example, based on the 
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throttle opening detected from the throttle opening sensor 35, and the vehicle speed from a speed sensor 
3 1 , selection of a gear ratio is constituted so that it may be carried out based on a memory table (gear 
change map). This gear change map determines the gear ratio of an automatic gear proper. 
[0056] The gear change map is prepared according to each mode of norma] mode and a power mode, 
and is automatically changed based on the gear change mode change command signal supplied from the 
navigation processing section 1 1 . Moreover, gear change mode can also be changed through AT mode 
selection section 20 by an operator's volition. Here, normal mode is the economical transit pattern which 
was able to balance fuel consumption and the power engine performance, and is usually used for transit 
A power mode is the pattern which thought the power engine performance as important, it is used for 
operation in the gap ground etc., and the large field of the gear ratio by the side of a low speed is taken 
on the gear change map. 

[0057] If the command about gear change mode is supplied from AT mode selection section 20 or the 
navigation processing section 11, A/T ECU40 will choose the gear change map in the gear change mode 
in which it was ordered, and will order it a gear ratio to A/T41 based on the condition of a real gear 
ratio, the vehicle speed, and an accelerator etc. 

[0058] Six shift positions of parking range, reverse range, neutral range, drive-range, second range, and 
low range ** are selectable 6 position types, and the shift lever 21 with which AT mode selection 
section 20 is equipped is connected to the shift position sensor and machine target which were attached 
in the device section 41 and which do not illustrate. 

[0059] By the shift position of a drive range, a gear ratio is chosen between 1 - the 4th speed, a gear ratio 
is chosen between 1 - the 2nd speed in a second range, and only the gear ratio of the 1st speed is set up 
in a low range. In this embodiment, only when the shift lever 21 is held into the shift position of a drive 
range, it has composition which can perform regulation of the gear ratio according to level A-C 
determined by navigation system equipment 10. 

[0060] Based on a signal, and the engine speed and others (cooling water temperature, sensor signal, 
etc.) from an engine (it is called E/G among drawing) 5 1 of a throttle opening, the engine control unit (it 
is called E/G ECU among drawing) 50 changes a fuel-injection command etc,, and controls an engine 
51. 

[0061] Hereafter, it is the flow chart which shows the control action of the navigation processing section 
1 1 . This control action consists of a judgment routine S 1 0 of a winding route, and a control routine S20 
which performs car control performed based on this judgment as shown in drawing 3 . 
[0062] First, based on the flow chart shown in drawing 4 and drawing 5 , the 1 st operation gestalt is 
explained about the content of the judgment routine S10. The current position of a car is first acquired 
from the current position detecting element 1 3 (step S 1 0 1). And front route data are detected 
sequentially from this side from the current position obtained at step SI 01 (step SI 03). thetan is 
contained in this route data whenever [ crossed-axes-angle / of the link in the location data of Node Nn, 
a route classification incidental to the link, an attribute, the distance (link die length) of Node Nn and 
following node Nn+1 , and Node Nn ], These route data are acquired from the data storage section 12. 
[0063] Next, in order to perform car control, it judges whether it is proper information (information 
which should be corrected). That is, the acquired node judges whether it is a crossing (step S105). When 
judged as a crossing, it is judged that they are not (S105 Yes) and proper information (curvature 
information should be corrected). This step SI 05 functions as a distinction means concerning this 
invention. Moreover, step Sill mentioned later is skipped, it progresses to step SI 13, and only addition 
of distance is performed so that thetan may not be added to accumulation whenever [ in this node / 
crossed-axes-angle J. When it is judged that it is not a crossing, it progresses to (SI 05 No) and step 
SI 07, and the following judgment about whether it is proper information is made. 
[0064] At step SI 07, the acquired link judges whether it is a highway. Step Sill mentioned later is 
Skipped, it progresses to step SI 13, and only addition of distance is performed so that it may judge that 
they are not (SI 07 Yes) and proper information when judged as a highway, and thetan may not be added 
to accumulation whenever ( in tins node / crossed-axes-angle ]. When it is judged that it is not a 
highway, it progresses to (SI 07 No) and step SI 09, and the following judgment about whether it is 
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proper information is made. 

[0065] At step S 109, the acquired node judges whether it is a ramp. Step Sill mentioned later is 
skipped, it progresses to step SI 1 3, and only addition of distance is performed so that it may judge that 
they are not (SI 09 Yes) and proper information when judged as a ramp, and thetan may not be added to 
accumulation whenever [ in this node / crossed-axes-angle ]. When it is judged that it is not a ramp, it 
progresses to (S109 No) and step SI 1 1. In the above-mentioned steps S103-S109, the function as a fix- 
information-text extract means is demonstrated, and the function as a correction means to which it is 
supposed that thetan is not added to Accumulated theta whenever [ crossed-axes-angle ] by actuation 
which skips step SI 1 1 is demonstrated Moreover, the function as a curvature information extract means 
is demonstrated by step SI 03. 

[0066] The absolute value of thetan is added to Accumulated theta whenever [ crossed-axes-angle ] (step 
Sill (theta^eta+|thetan|)). Next, the distance Ln between nodes (the die length of a link) is added to 
the accumulated L of distance (step SU3 (L=L+Ln))« Next, in order to limit the acquired node to the 
thing within the predetermined section which was able to be appointed beforehand, it judges whether the 
accumulated of distance exceeded the set point of 1 000m (step SI 1 5). The distance which specifies this 
predetermined section can be changed suitably, for example, can be changed according to the content of 
the vehicle speed, a type of a car, or car control etc. When 1000m is exceeded (step SI 15 Yes), all the 
node data within the predetermined section are judged to be what was acquired, and they progress to the 
following step SI 17 in order to make a judgment which specifies the content of control according to a 
block distance on curvature information. 

[0067] The function as a predetermined section setting-out means to set up the predetermined section 
which determines whether to judge the curve configuration which plurality follows by this step S 1 15, 
and whether judge the configuration (turning include angle mentioned later) of the one whole curve is 
demonstrated. Here, in order to judge the route configuration through the whole fixed section which 
includes one curve, two or more small curves which exist before and after that among the winding ways 
(crookedness way) where a curve continues, 1000m is set up as a distance of the predetermined section. 
[0068] When not exceeding 1000m (SI 15 No), the basis which is not acquired enough judges and the 
node data within the predetennined section repeat decision (steps S105-S109) of being as proper about a 
front route information as acquisition (step S 1 03) of node data fiirther. 

[0069] at step SI 17, it judges whether the value which hung the accumulation theta of whenever 
[ crossed-axes-angle J on the value (this deduced accumulation of the include angle in 1000m - it 
carries out for hurting) which divided the inputted distance L by 1000 exceeded 270 degrees. When not 
exceeding 270 degrees (SI 17 No), since the accumulation theta of an include angle is below the 1st 
predetermined value, it judges that it is not a winding route, and it progresses to step SI 25, and the level 
of control is determined as level C When it exceeds 270 degrees (SI 17 Yes), in order to judge in a 
detail further, it progresses to decision of step S 1 1 9. 

[0070] At step SI 19, it judges whether the value which hung the accumulation theta of whenever 
[ crossed-axes-angle 1 on the value which divided the inputted distance L by 1000 exceeded 360 
degrees. Since the accumulation theta of an include angle is below the 2nd predetermined value when 
not exceeding 360 degrees (SI 19 No), it progresses to step S123 and the level of control is determined 
as level B. In exceeding 360 degrees (SI 19 YES), it is judged as a winding route, and it progresses to 
step S 121, the level of control is judged to be level A, finally a return is carried out to a main routine, 
and it starts the following control routine S20. 

[0071] The content of control in a control routine S20 can perform control which changes gear change 
mode according to 3 level obtained as a result of the judgment routine S10. For example, in the case of 
level A, gear change mode is made into a power mode, and in the case of other level, a mode switch 
signal is supplied to A/T ECU40 so that it may consider as normal mode, as mentioned above, the steps 
SI 17-S125 - and be alike step S20 - the function as ********** i s demonstrated. 
[0072] Or the inclination of the link within the predetermined section appointed beforehand can be 
searched for, and gear change mode according to the average of this inclination and the three above- 
mentioned level can also be set up as shown in the map of drawing 6. . Moreover, it can change into an 
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average gradient and the average of the difference in elevation between nodes can also be used. 
Furthermore, from the relation between engine power and an accelerator opening (or throttle opening), 
the inclination of the route under transit may be judged and this inclination value may be used. On the 
other hand, without dividing into three level, based on the accumulation theta of whenever [ crossed- 
axes-angle ], and inclination, gear change mode may be determined as shown in the map of drawing 7 . 
[0073] Furthermore, control of the above gear ratios is good also as control which makes a controlled 
variable the upper limit of the range of the gear ratio in which not only setting out in gear change mode 
but modification is possible. For example, in the case of this operation gestalt, in the case of level A, an 
upper limit is made into the 2nd speed, and in the case of level B, it considers as the upper limit 3rd 
speed, and, in the case of level C, considers as the 4th speed which is the purport which does not cany 
out upper limit regulation. And when for example, the upper limit 3rd speed is supplied by supplying 
this upper limit to A/T ECU40, a gear ratio is changed between the 1st speed - the 3rd speed, and, as for 
a gear ratio, the shift up to the 4th speed is prevented. That is, like the case where a gear change map is 
made into a power mode, a gear ratio is maintained in a low location, and sufficient driving force for the 
acceleration in the case of running a winding route is always obtained, and assistance of the slowdown 
by engine brake is attained. In this case, a change-gear-ratio regulation means is constituted by the 
navigation processing section 1 1 , and an activation means consists of A/T ECU40. 
[0074] Furthermore, the above gear ratio control can also cany out initiation of slowdown actuation to 
the configuration performed as a cause. Detection of initiation of slowdown actuation is performed by 
the slowdown actuation detection means as stated above, and if a detecting signal is supplied, A/T 
ECU40 will determine the upper limit of the range which can change gears a gear ratio according to 
level A-C taking advantage of supply of the signal, and will perform regulation of the range of a gear 
ratio. For example, if slowdown actuation is started when a actual gear ratio is the 4th speed* the upper 
limit of a gear ratio will be regulated by the 3rd speed, and this regulation control will be performed. 
Thereby, a down shift will be performed to initiation and coincidence of slowdown actuation from the 
4th speed to the 3rd speed, and assistance of the slowdown in alignment with an intention of an operator 
is attained, without performing the down shift which is not expected during transit and making an 
operator cause displeasure. Activation of the control action taking advantage of initiation of such 
slowdown actuation can be applied also when the content of control is considered as the configuration 
which switches gear change mode. An activation means to perform control action taking advantage of 
initiation of this slowdown actuation consists of A/T ECU40 as mentioned above, for example. 
[0075] In addition, as a control means, it is good also as a suspension control unit which makes a 
suspension property a controlled variable. That is, control which changes a suspension property 
according to level A-C can also be carried out. For example, it can set up so that a suspension property 
may become hard in the order of level C, B, and A> 

[0076] As other control means, it is good also as a power-steering control unit which makes actuation 
resistance of a steering a controlled variable. For example, the control characteristic of power steering 
can be set up so that it may become light in order of level C, B, and A. Although level is divided into 
three, A, B, and C, with the above-mentioned operation gestalt for adjustment of a controlled variable, it 
is good also as a configuration which determines a controlled variable as the value which could also 
divide into two or four or more according to the property of a controlled variable, and continued 
according to curvature information fiuther. By preparing much level divided, by attaining more precise 
control and lessening the partition of level, the processing burden of a control unit decreases and 
processing speed improves. 

[0077] Next, based on the flow chart shown in drawing 8 and drawing^ , the 2nd operation gestalt is 
explained about the content of the judgment routine S10. With this operation gestalt, in addition to the 
content of control of the 1st operation gestalt, the width of street was inputted as fix information text, 
and the content of control is determined. When it is the route where the width of street is narrow, it is 
hard to gather a rate and the vehicle speed in a curve can consider falling beyond the need. That is, by 
the narrow route of the width of road, although it is rare to perform rapid acceleration and a rapid 
slowdown of the vehicle speed, it is expected in a curve that the vehicle speed falls beyond the need. 
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Therefore, the level which sets up the content of control in consideration of the case where width of face 
is narrow is changed. 

[0078] Hereafter, the content of control is explained based on a flow chart In order to perform detection 
of the current position, acquisition (step S203) of (step S201) and data, and car control, here Whenever 
[ whether it is proper information decision (step S 205-209)-and crossed-axes-angle ] Count of the 
accumulation tbeta of thetan (step S21 1), Since each content of decision of count of the accumulation L 
of the link die length Ln and 1000m of predetermined sections is the same as that of steps SI 01 -SI 15 of 
the 1st operation gestalt, it uses explanation of the 1 st operation gestalt and omits explanation here. 
However, at step S203, the data about the width of road which accompanies a link are also acquired. 
[0079] The 2nd operation gestalt explains the content S217 of the route configuration correction based 
on the width of road or subsequent ones, i.e,, a step. In step S215, it judges whether all the node data 
within the predetermined section have the narrow width of road, when judged as what was acquired 
(step S217). Specifically, it judges whether the width of road of a route is larger than a predetermined 
value with the data about the width of road of a route acquired at step S203. This predetermined value is 
determined from a viewpoint that it is whether it is the width of face which can gather the vehicle speed 
which is extent for which repeat actuation of acceleration of the vehicle speed and a slowdown is 
needed. 

[0080] When the width of road is smaller than a predetermined value (S217 Yes), the width of road 
judges it as a narrow route, and it is hard to gather a rate, and in a curve, it progresses to step S21 9 and 
the predetermined set points Tl and T2 (Tl=l 80 degree, T2=270 degree) are set up noting that it is in 
the condition that a rate falls beyond the need. When the width of road is larger than a predetermined 
value (S2 1 7 No), the width of road judges it as a large route, and it is easy to gather a rate, and it 
progresses to step S221 noting that a rate is in the condition of not falling beyond the need, and the 
predetermined set points Tl and T2 (T1=27Q degree, T2=360 degree) are set up. By the route where the 
width of road is wide, since a rate does not fall beyond the need, the set point is set up more greatly than 
the case of step S2 17. 

[0081] At step S223, it judges whether the value which hung the accumulation theta of whenever 
[ crossed-axes-angle ] on the value which divided the inputted distance L by 1000 exceeded the value Tl 
set up by step S219 or S221 . When not exceeding Tl (S223 No), since the accumulation theta of an 
include angle is below the 1 st predetermined value, it judges that it is not a winding route, and it 
progresses to step S231, and the level of control is determined as level C. When Tl is exceeded (S223 
Yes), in order to judge in a detail further, it progresses to decision of step S225. 
[0082] At step S225, it judges whether the value which hung the accumulation theta of whenever 
[ crossed-axes-angle ] on the value which divided the inputted distance L by 1000 exceeded the value T2 
set up by step S219 or S221. In not exceeding T2 (S225 No), since the accumulation theta of an include 
angle is below the 2nd predetermined value, it judges that it is not a winding route, and it progresses to 
step S229, and determines the level of control as level B. In exceeding T2 (S225 Yes), it is judged as a 
winding route, and it progresses to step S227, the level of control is judged to be level A, finally a return 
is carried out to a main routine, and it starts the following control routine S20. Since it is the same as 
that of the content of the 1st operation gestalt about the content of this control routine, that content is 
used and explanation is omitted. In the above-mentioned flow chart, the function as a correction means 
to make curvature information correction by steps S217 and S219 based on the extract of the straitness 
of the width of road which is the reason defined beforehand is demonstrated Moreover, the function as a 
fix-information-text extract means is demonstrated by step S217. 

[0083] Moreover, you may make it determine the predetermined value forjudging that the width of road 
is narrow in the comparison with the width of road of the current position in step S21 7. For example, 
when the width of road becomes large rather than the current position, set up a predetermined value low 
and it is made to be hard to be set as level A, in becoming narrow, it sets up a predetermined value 
highly, and it can be easy to be set as level A, Furthermore, you may set up in consideration of the 
present vehicle speed For example, when the vehicle speed is quick, a predetermined value is set up low 
and it can be easy to be set as level A. In addition, the above-mentioned content can be similarly applied, 
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setting-out ****** of the predetermined value in step S217, or when setting up the value of Tl and T2. 
[0084] Next, based on the flow chart shown in drawing 10 and drawing II , the 3rd operation gestalt is 
explained about the content of the judgment routine S 10. In addition to the content of control of the 2nd 
operation gestalt, with this operation gestalt, the content of control is determined in consideration of the 
die length of the narrow route of the width of road. When it is the route where the width of street is 
narrow, it is hard to gather a rate and it possible that the vehicle speed falls in a curve beyond the need. 
In order to take this into consideration, the die length of the route where width of face is narrow was 
calculated, and when the die length is beyond a predetermined value, the decision criterion is set up low 
(it is about the accumulation theta of theta whenever [ link crossed-axes-angle J). 
[0085] Hereafter, the content of control is explained based on a flow chart In order to perform detection 
of the current position, acquisition (step S303) of (step S301) and data, and car control, here Whenever 
[ whether it is proper information decision (step S 305-309)-and crossed-axes-angle ] Count of the 
accumulation theta of thetan (step S31 1), Since it is the same as that of steps S201-S213 of count (step 
S3 13) of the accumulation L of the link die length Ln, and the 2nd operation gestalt, explanation of the 
2nd operation gestalt is used and explanation here is omitted. 

[0086] After count (step S3 13) of the accumulation theta of thetan (step S31 1) and the accumulation L 
of link die length is completed whenever [ in a node / crossed-axes-angle ], based on the width-of-road 
information which accompanies the link acquired at step S303, it judges for every link whether the 
width of road is narrow for every link (step S3 15). The function as a fix-information-text extract means 
is demonstrated by this step S3 1 5 . 

[0087] This decision compares the predetermined value and the width of road which were defined 
beforehand, and is judged. When the width of road is smaller than a predetermined value (S3 15 Yes), 
the width of road judges it as a narrow route, and it is hard to gather a rate, and in a curve, it progresses 
to step S3 17 and the accumulation Ls of the link die length Ln of the part judged that the width of road 
is narrow is calculated noting that it is in the condition that a rate falls beyond the need (step S3 1 7 
(Ls=Ls+Ln)). 

[0088] When the width of road is larger than a predetermined value (S3 1 7 No), the width of road judges 
it as a large route, and it progresses to step S3 1 9 as it is. In addition, the predetermined value used as the 
criteria which judge the width of road to be narrow here may be set up by the same approach as the 
predetermined value used at step S2 17 in the above-mentioned 2nd operation gestalt. 
[0089] Next, in order to limit the acquired node to the thing within the predetermined section which was 
able to be appointed beforehand, it judges whether the accumulated of distance exceeded the set point of 
1000m (step S3 19). The function as a predetermined section setting-out means is demonstrated by step 
S3 19 like said 1st operation gestalt and the 2nd operation gestalt. When 1000m is exceeded (step S3 19 
Yes), all the node data within the predetermined section are judged to be what was acquired, and they 
progress to the following step S321 in order to make a judgment which specifies the content of control 
according to a route configuration. 

[0090] When not exceeding 1000m (S3 19 No), the basis which is not acquired enough judges and the 
node data within the predetermined section repeat decision of being as proper about a front route 
information as acquisition (step S303) of node data etc. further (steps S305-S317). 
[0091] At step S321, it judges whether the route judged to be narrow exceeded 500m. When it exceeds 
(S321 Yes), the narrow path continues and it is hard to gather a rate, and in a curve, it progresses to step 
S323 and the set points Tl and T2 (Tl=180 degree, T2=270 degree) are set up noting that it is in the 
condition that a rate falls beyond the need. The function as a correction means is demonstrated by these 
steps S321 and S323. When not exceeding (S321 No), the width of road judges it as a large route, and it 
is easy to gather a rate, and it progresses to S325 noting that a rate is in the condition of not falling 
beyond the need, and the set points Tl and T2 (Tl=270 degree, T2=360 degree) are set up. 
[0092] Since the content of steps S327-S333 which are the following contents of control is the same as 
the content to steps S223-S231 of the 2nd operation gestalt, explanation of the 2nd operation gestalt is 
used and explanation here is omitted. In addition, in this operation gestalt, steps S3 17, S321, and S323 
(or S325) are skipped. When decision of step S3 15 is performed among steps S309 and S31 1 and it is 
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judged that the width of road is narrow, (step S3 15 Yes) and step S3 1 1 are skipped. Step S3 13 is 
performed, and when it is judged that the width of road is not narrow, it can also consider as the 
configuration which performs (step S3 15 No) and step S31 1. 

[0093] Next, based on the flow chart shown in drawing 12 - drawing 1 4 , the 4th operation gestalt is 
explained about the content of the judgment routine S10. In addition to the content of the 1st operation 
gestalt, the straight-line route is made into fix information text with this operation gestalt. Even when it 
judges only by thetan whenever [ crossed-axes-angle / of a link ] and also includes the straight-line route 
inserted into the curve with whenever [ tight crossed-axes-angle ], it will be made a controlled system as 
an intense route of vehicle speed change. Therefore, the control in the section of the above-mentioned 
straight-line part will give **** and the sense of incongruity which are diminished to the operation 
sensation of the operator at the time of passing through a straight-line way. Then, in this 4th operation 
gestalt, when the section of the continuous straight-line part is detected beyond a predetermined value, 
that part makes correction of excepting from the object of control. 

[0094] Hereafter, the content of control is explained based on a flow chart In order to perform car 
control with detection (step S401) of the current position, and acquisition (step S403) of data, here 
Decision (step S 405-409) whether it is proper information and whenever [ crossed-axes-angle ] count 
(step S41 1) of the accumulation theta of thetan, and count (step S413) of the accumulation L of the link 
die length Ln Since it is the same as that of steps SI 01 -SI 13 of the 1st operation gestalt, explanation of 
the 1st operation gestalt is used and explanation here is omitted. 

[0095] After count (step S413) of the accumulation theta of thetan (step S41 1) and the accumulation L 
of link die length is completed whenever [ in a node / crossed-axes-angle ], it judges whether the radius 
Rn in a node point is over 1 0000m (step S4 1 5). 

[0096] This radius Rn can be calculated based on the absolute coordinate of each node, and each 
absolute coordinate of two nodes which adjoin a node according to the route data inputted at step S403, 
and can compute said node radius Rn. Moreover, as route data, the data storage section 12 is made to 
correspond to for example, each node, the node radius Rn is beforehand, stored in it, and it can also 
consider as the configuration which reads said node radius Rn with transit 

[0097] When it is over 1 0000m (S4I5 Yes), it judges that the route configuration of the node location is 
a straight line mostly, and progresses to step S417, and the link die length Ln is added to the distance 
accumulation Lw of a straight-line part (Lw=Lw+Ln). The function as a fix-information-text extract 
means is demonstrated by this step S415. The route there is a curve, and when it is not over 10000m 
(S415 No), since it is necessary to judge the content of control based on the include angle of a previous 
route, accumulated Lw is cleared (step S419). 

[0098] Accumulated Lw judges whether it exceeded 200m which is the value defined beforehand (step 
S421). Since the transit actuation which advances into the next curve immediately and repeats 
acceleration and a slowdown is needed when the distance is too short even if it is a straight-line route, it 
is more desirable to continue control before advancing into a straight-line route as it is rather than 
changing the content of control, for this reason, the account of a top — the value (200m) defined 
beforehand is determined in consideration of spacing to the next acceleration-and-deceleration actuation. 

[0099] When it exceeds 200m (S421 Yes), it is the route where a straight line continues, it judges that it 
is not a winding way, progresses to step S423, and considers as the level C which is the purport which 
nothing controls. The function as a control means in which these steps S421 and S423 determine a 
controlled variable based on the extracted fix information text is demonstrated. When not exceeding 
200m (S421 No), it judges that the straight-line way does not continue, and it progresses to step S425 
and include-angle change of the route in the usual block distance is judged. The function as a 
predetermined section setting-out means is demonstrated by this step S425 like said the 1st - 3rd 
operation gestalt Since the content of the following steps S425-S435 is the same as the content of steps 
SI 15-S125 in the 1st operation gestalt, the content of the 1st operation gestalt is used and explanation 
here is omitted 

[0100] Next, based on the flow chart shown in drawin g 15 - drawing 16 , the 5th operation gestajt is 
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explained about the content of the judgment routine S10. With this operation gestalt, the partial change 
of the content of the 1st operation gestalt is carried out, and the content of control is adjusted in 
consideration of the configuration of the one whole curve which is a new technical problem. With this 
operation gestalt, since it corresponds to one curve, the distance which specifies the predetermined 
section by said predetermined section setting-out means has been set as 100m. 

[0101] Hereafter, the content of control is explained based on a flow chart. Here Detection (S501) of the 
current position, and acquisition of data (S503), Decision [ fitness in order to perform car control ] 
(S505-S509), and whenever [ crossed-axes-angle ] count (step S51 1 ) of the accumulation theta of thetan, 
and count (step S513) of the accumulation L with a link die length of In Since it is the same as that of 
steps S 101 -SI 13 of the 1st embodiment, explanation of the 1st embodiment is used and a labor is 
reduced in explanation here. 

[0102] Next, in order to limit the acquired node to the thing within the predetermined section which was 
able to be appointed beforehand, it judges whether the accumulated of distance exceeded 100m (step 
S515). Distance which specifies this predetermined section is set to 100m in order to judge the 
continuity of one or more curves. The continuity of this curve shows not only the partial curvature of a 
curve but the configuration connected from the curve inlet port to the outlet. As what judges the 
configuration from this inlet port to an outlet, a turning include angle is judged by this invention. Said 
turning include angle is defined as an angle which a curve inlet port and a curve outlet make (as an angle 
(whenever [ crossed-axes-angle ]) of a tangent with a route [ in / in detail / a curve inlet port J, and a 
tangent with the route in a curve outlet to make). For example, the curve which has the same curvature 
(or the radius R) will also turn into a hairpin curve, if a turning include angle becomes tight in the 
direction of an acute angle, and if a turning include angle is shallow, it will become an obtuse angle 
curve (if small). Therefore, in order to judge said turning include angle in consideration of the 
configuration of one or more whole curves, 1 00m is set up as a distance of the predetermined section 
here. 

[0103] In addition, the configuration of one or more curves and the reason for top description poor are 
for taking into consideration, also when the curve of each, such as a S character curve and a composite 
curve, continues. Moreover, the function as a predetermined section setting-out means is demonstrated 
by this step S515 like the above 1st - the 4th operation gestalt Moreover, the distance which specifies 
this predetermined section is not limited to this, and can be changed suitably, for example, can be 
changed according to the content of the vehicle speed, a type of a car, or car control etc. 
[0104] When 100m is exceeded (step S515 Yes), all the node data of the predetermined section are 
judged to be what was acquired, and they progress to the following step S517 in order to make a 
judgment which specifies the content of control according to a block distance on curvature information. 
When not exceeding 100m (S515 No), the node data within the predetermined section judge it as what is 
not acquired enough, and repeat decision (steps S505-S509) of being information [ **** / as acquisition 
(step S503) of node data / route / front ] further. . 

[0105] at step S517, it judges whether the value which hung the accumulation theta of whenever 
[ crossed-axes-angle ] on the value (this deduced accumulation of the include angle in 1 00m - it carries . 
out for hurting) which divided the inputted distance L by 100 exceeded 40 degrees. When not exceeding 
40 degrees (S517 No), it is ****theta of whenever [ crossed-axes-angle ]. Since it is below the 1st 
predetermined value, it judges that it is an almost linear route, and it progresses to step S525, and the 
level of control is determined as level G. When 40 degrees is exceeded (S517 Yes), in order to judge in a 
detail further, it progresses to decision of step S519. At step S519, the value which hung the 
accumulation theta of whenever [ crossed-axes-angle ] on the value which divided the inputted distance 
L by 1 00 judges whether 70 degrees was exceeded. 

[01 06] When not exceeding 70 degrees (S5 19 No), since the accumulation theta of an include angle is 
below the 2nd predetermined value, it judges that it is the shallow curve of a turning include angle, and 
it progresses to step S523, and the level of control is determined as level B. When exceeding 70 degrees 
(S519 Yes), it judges that it is the tight curve of a turning include angle, and it progresses to step S521, 
the level of control is judged to be level A, finally a return is carried out to a main routine, and the 
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following control routine S20 is started. 

10107] The content of control in a control routine S20 can perform control which changes gear change 
mode like the case of the operation gestalten 1-4 according to three level obtained as a result of the 
judgment routine S10. For example, in the case of level A, let gear change mode be a power mode. In 
the case of other level, a mode change signal is supplied to A/TECU40 so that it may consider as normal 
mode. As mentioned above, the function as an adjustment device is demonstrated by steps S517-S525 
and S20. Furthermore, control of the above gear ratios is good also as control which makes a controlled 
variable the decision of the upper limit of the range of the gear ratio which can be changed based on the 
route configuration and self- vehicle location not only setting out in gear change mode but ahead of a car. 

[0108] For example, in the case of this operation gestalt, in the case of level A, an upper limit is made 
into the 2nd speed, and in the case of level B, it considers as the upper limit 3rd speed, and, in the case 
of level C, considers as the upper limit 4th speed which is the purport which does not carry out upper 
limit regulation. And when for example, the upper Jimit 3rd speed is supplied by supplying this upper 
limit to A/TECU40, a gear ratio is changed between the 1 st speed - the 3rd speed, and, as for a gear 
ratio, the shift up to the 4th speed is prevented. That is, assistance of the slowdown which a gear ratio is 
maintained in a low location, and sufficient driving force for the acceleration in the case of running a 
curve way is always obtained like the case where a gear change map is made into a power mode, and 
engine brake depends is attained. 

[0109] Moreover, in the big curve of a turning include angle (for example, hairpin curve), an upper limit 
is made into the 2nd speed (or power mode), and it becomes possible to change extent of assistance of 
the slowdown by engine brake by considering as the upper limit 3rd speed (or normal mode) according 
to a turning include angle in the small curve of a turning include angle (obtuse angle-like curve). 
Moreover, by taking a turning include angle into consideration, control corresponding to a route 
configuration can be performed more, and sense of incongruity is not given to an operator. Moreover, in 
this case, a change-gear-ratio regulation means is constituted by the navigation processing section, and 
an activation means consists of A/TECU40, 

[0110] Furthermore, the above gear ratio control can also cany out initiation of slowdown actuation to 
the configuration performed as a cause. Detection of initiation of slowdown actuation is performed by 
the slowdown actuation detection means of description, and if a detecting signal is supplied, A/TECU40 
will determine the upper limit of the range which can change gears a gear ratio according to level A-C 
taking advantage of supply of the signal, and will perfonn regulation of the range of a gear ratio. For 
example, if slowdown actuation is started when a actual gear ratio is the 4th speed, the upper limit of a 
gear ratio will be regulated by the 3rd speed, and this regulation control will be performed. Thereby, a 
down shift will be performed to initiation and coincidence of slowdown actuation from the 4th speed to 
the 3rd speed, and assistance of the slowdown in alignment with an intention of an operator is attained, 
without performing the down shift which is not expected during transit and making an operator cause 
displeasure. 

[0111] Moreover, according to level A-C, the above-mentioned slowdown actuation can be chosen as 
further mode in gear ratio control. For example, when a actual gear ratio is the 4th speed in the case of 
level A and either initiation of accelerator-oflfor initiation of brake-on is detected as slowdown 
actuation, a upper limit is regulated to the 3rd speed or the 2nd speed. When in the case of level B 
initiation of brake-on is detected as slowdown actuation and a slowdown of a car is detected, a upper 
limit is regulated to the 3rd speed. In the case of level C, nothing is detected as slowdown actuation. As 
other examples, when a real gear ratio is the 4th speed in the case of level A, rather than brake-on, it is 
only detection of low accelerator-off an operator's slowdown demand consciousness, and a upper limit is 
regulated to the 3rd speed and a upper limit is further regulated to the 2nd speed by detection of brake- 
on. In the case of level B, a upper limit is regulated by detection of brake-on at the 3rd speed In the case 
of level C, nothing is detected as slowdown actuation. 

[0U2J Thus, it becomes possible to choose slowdown actuation in various **** slowdown actuation 
according to level. For this reason, the slowdown actuation which should be detected can be chosen 
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according lo the configuration of a certain curve, and the sense of incongruity to an operator can be lost 
more. Moreover, activation of the control action which chooses the control taking advantage of initiation 
of such slowdown actuation and its slowdown actuation can be applied also when the content of control 
is considered as the configuration which changes gear change mode. An activation means to perform 
control action taking advantage of such initiation of slowdown actuation consists of said A/TECU40. 
[0113] 

[Effect of the Invention] Since a correction means to correct curvature information was established 
according to the car control unit of this invention as explained above, precise car control based on the 
route situation based on the curvature information on the corrected route can be performed. That is, 
positive control can be concretely performed by making correction by individual fix information text to 
general curvature information. Since curvature information is corrected by the fix information text 
defined beforehand, specifically, the car control of the width of road of a crossing or a route, the die 
length of a straight-line way, route classification, etc, which was actually suitable for transit control of a 
car is attained. 

[01 14] Moreover, when the above-mentioned car control is used for change-gear-ratio control, the 
change-gear-ratio control not only according to the configuration of a formal route but a actual route 
situation is attained. By using for the control action which sets up the range of the change gear ratio 
which can be changed especially, an unnecessary shift up is controlled and the car control which was 
further suitable for transit of a route which needs repeat actuation of rapid acceleration or a slowdown is 
attained. Furthermore, it becomes controllable [ which **(ed) by intention of an operator ] by 
considering as the configuration which performs control action taking advantage of detection of 
initiation of slowdown actuation of an operator. 

[01 1 5] Moreover, the car control not only according to the configuration of a formal route but a actual 
route situation is attained by judging the overall configuration from a curve inlet port to an outlet by 
taking the turning include angle of a curve into consideration. Thus, since the actual route situation is 
supported, an operator's sense of incongruity can be reduced further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1 ] It is the block diagram showing the configuration of the car control device of this invention. 

[Drawin g 2] It is the mimetic diagram showing whenever [ node location / on a route /, and crossed- 
axes-angle / of a link ]. 

[Drawing 3 ] It is the flow chart of the control system of this invention. 
[Drawing.4] It is the flow chart of the 1st operation gestalt 
[Drawing 5] It is the flow chart of the 1 st operation gestalt. 
[Drawing 6] It is the map used when controlling gear change mode. 

[Drawing 7 J It is the map which is used when controlling gear change mode and in which other 
operation gestalten are shown, 

[ Drawing 8 J It is the flow chart of the 2nd operation gestalt 
[Drawing 9] It is the flow chart of the 2nd operation gestalt 
[Drawing 10] It is the flow chart of the 3rd operation gestalt 
[Drawing 11] It is the flow chart of the 3rd operation gestalt 
IDrawing 121 It is the flow chart of the 4th operation gestalt 
[Drawi ng 13] It is the flow chart of the 4th operation gestalt 
[D rawing 14] It is the flow chart of the 4th operation gestalt 
[Drawing 15] It is the flow chart of the 5th operation gestalt 
[Drawing 16] It is the flow chart of the 5th operation gestalt. 
[Description of Notations] 

1 Car Control Unit 

2 Car 

10 Navigation System Equipment 

1 1 Navigation Processing Section 

12 Data Storage Section 

13 Current Position Delecting Element 
20 AT Mode Selection Section 

30 Car Condition Detecting Element 
40 A/T ECU 
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